Antiangiogenic gene therapy with systemically administered sFlt-1 plasmid DNA in engineered gelatin-based nanovectors.
This study examined the potential of engineered gelatin-based nanoparticulate vectors for systemic delivery of therapeutic genes to human solid tumor xenografts in vivo. Plasmid DNA encoding for the soluble form of the extracellular domain of vascular endothelial growth factor receptor-1 (VEGF-R1 or sFlt-1) was encapsulated in the control and poly(ethylene glycol) (PEG)-modified gelatin-based nanoparticles. When the plasmid DNA was delivered in PEG-modified thiolated gelatin nanoparticles, highest levels of sFlt-1 expression was observed in vitro in MDA-MB-435 human breast adenocarcinoma cell line. In addition, upon intravenous administration in female Nu/Nu mice bearing orthotopic MDA-MB-435 breast adenocarcinoma xenografts, efficient in vivo expression of sFlt-1 plasmid DNA was confirmed quantitatively by enzyme-linked immunosorbent assay and qualitatively by Western blot analysis. The expressed sFlt-1 was therapeutically active as shown by suppression of tumor growth and microvessel density measurements. The results of this study show that PEG-modified gelatin-based nanovectors can serve as a safe and effective systemically administered gene delivery vehicle for solid tumor.